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ENDLESS TRACK AND A MANUFACTURING METHOD THEREOF _ 



This application is based on and claims priority from Japanese 
Patent Application No. 2001-131352 filed un April 27, 2001, the content of 
which is incorpor;ited herein by reference. 

BACKGROUND OF THE INVENTION 
1. Field of ihc Invention 

The present invention relates to an endless irack of the type having a 
ground opposing surface made from urethane rubber and a manufacturing 
method thereof. 
?,. Description of Related Art 

Various types of endless tracks used for construction vehicles are 
known, some of which include a ground opposing surface made from 
rubber for protecting road surfaces. 

Such conventional endless tracks of the type having a ground 
opposing surface made from rubber arc grouped into the following three 
categories: 

The first catcgoxy of the conventional endless track includes an iron 
link belt l, un iron shoe 2 and a rubber pad (A-Typc) 3, as illustrated in 
FIG. 14. The iron link belt 1 is provided with the iron shoe 2 which is 
formed independently of the iron link belt 1. Each iron shoe 2 is provided 
with the rubber pad (A.-Type) 3 including an iron plato 3a and a rubbcj 
material 3b, which is adhered to the iron plate 3a through a vulcanization 
process. 
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The secouU category of the conventional endless track includes an 
iron link belt 1 and a rubber pad (D-Typc) 4, as illusxrated in FIG- li. I'he 
iron link belt 1 includes n pair of links, to which a plato 4c is welded. The 
plate 4c is fastened to the rubber pad (B-Type) by a bolt or the like. The 
rubber pad (B-Type) includes a core metal plate 4a, aud a rubber material 
4b, which is adhered to the core metal plate 4a through a vulcanization 
process. The rubber pad (D-typc) is directly fixed to the iron link hftlt 1 
without employing an iron shoe. Therefore, the endless track of the 
second type does not include an iron shoe. 

I'he third category of the conventional endless track includes a 
rubbci crawler 5, as illustrated in KJG. 16. A plurality of iron core plates 
5a are embedded in a single rubber belt 5, and the rubber 5b of the rubber 
belt 5 is adhered to the iron core plates 5a through a vulcanization process, 
while exposing a paiL of each iron core plate 5a. The rubber belt 5b 
extends endlessly. The endless track engages a sprocket at an exposed 
portion of each iron core plate .Sa. Therefore, the endless track of the third 
category includes neither an iron link belt nor an iron shoe. 

Hereinafter, the first category of the conventional endless track will 
be referred to hereafter as a rubber pad type A, the second category of the 
endless track will be referred to hereafter as a rubber pad type B. and the 
third category of the endless track will be referred to hereafter as a rubber 
crawler type. 

The following problems exist in the conventional endless tracks of 
the type having the ground opposing Surface made from rubber. 

With the conventional endless track of the rubber pad type A (the 
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first category), rubber needs to be vulcanisation-adhered to the iron plate 
per each of th© rubber pads, which requires much liiuc and work, resulting 
in low productivity- 
Further, the convcational endless track of the rubber pad type A 
requires a large number of members. Thus, the cost is high. 

Similarly, with the conventional endless Track of the rubber pad 
type B (the second category), rubber needs to be vulcanization-adhered to 
the core plate per each of the rubber pads, which requires much time and 
work, resulting in low productivity. 

Although the number of members required for the rubbei pad type 
B is smaller than that of the rubber pad type A because no shoes are 
included in the rubber pad type B, the rigidity is required all over the 
rubber pad, so that the manufacturing cost is almost the same as that of 
the conventional endless track of rubber pad type A. 

With the conventional endless track of the rubber crawler type (the 
third category), the number of the members and the cost are reduced 
compared with those of the rubber pad type A and the rubber pad type R. 
However, because a tetnsile force is borne by the rubber belt only, the life 
of the rubber belt is relatively short. As a result, hreakage of the rubber 
belt and derailment of the rubber belt arc likely to occur during operation. 
In order to solve the above problems, the applicant proposed, in 
Japanese Patent Application No. 2001-42920, an endless track of the type 
having a ground opposing surface made from rubber and a manufacturing 
method thereof, whereby the productivity in vulcanization-forming may he- 
improved, the number of members may be reduced and the durability may 
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be improved, as follows: 

(a) An endless track comprising; 

an iron link belt including a link unit assembly constructed of a 
plurality of link units couucctBd lo each other, each link unit including a 
pair of links; 

a continuous pad including the same number of core metal plates as 
that of said plurality of link units aud a single rubber belt, each of said 
core metal plates being fixed to each of said plurality of link units, said 
rubber bell covering and being vulcanization-adhered to a ground opposing 
surface of each of said core metal plates, said rubber bell being continnois 
over all of said core metal plates; and 

a connecting device for conuocting said iron link belt and said 
cuniinuous pad at said link units and said core metal plates. 

(b) A method for manufacturing an endless track comprising: 
connecting a plurality of link units each havius a pair Of links 

thereby manufacturing a link unit assembly of an iron link belt; and 
providing the some number of core metal plates as that of said 
plurality of link units of said iron link belt and forming a single rubber belt 
continuously extending over all of said core metal plates such that said 
single rubber belt covers and is vulcanization-adhered lo a ground 
opposing surface of each of said core metal plates, thereby manufacturia>i a 
continuous pad. 

However, in the endless track of (a) and the method of (b), since a 
material of a rubber belt is constructed of vulcanized rubber, further 
improvement in durability has been desired. 
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SUMMARY OF THE INVENTION _ 
Au object of the present, invention is to provide an endless track of 
the type hoving a ground opposing surface made from an elastic body and 
a manufacturing method thereof, whereby the productivity in attaching 
and forming of a urclhane rubber belt may be improved, the number of 
members may be reduced, and the durability may be more improved as 
compared with a case where a rubber belt is constructed of vulcanized 
rubber. 

The above object can be performed by an endless track and a 
manufacturing method according to the present invention, as follows: 

An endless track includes an iron link belt, a continuous pad and a 
connecting device. The iron link belt includes a link unit assembly 
constructed of a plurality of link units connected to each other. Each link 
unit includes a pair of links. 

The continuous pad includes the same number of core metal plates as 
that of the plurality of link units and a single urethane rubber belt. Bach 
of the core metal plates is fixed to each of the plurality of link uiiiis. The 
urethane rubber belt is attached to a ground opposing surface of each of the 
core metal plates and is formed into a predetermined configuration so as to 
cover each of the core metal plates. The urethane rubber belt extends 
continuously over all of the core mclal plates. 

The connecting device connects the iron link belt and the coniiiiuous 
pad at the link units and the core meial plates. 

Each of the pair of links comprises at least one of a bent plate link 
and a forged link. 



The connecting device iucluUcs at least one of a boll-and-nut and a 
welding. 

The connecting device includes the boli-and-nnt, and the 
holt-and-nut is welded to the core metal plate and is covered with the 
urethane rubber of the methane rubber belt. 

Preferably, the iron link belt includes the same number of platess «s 
thai of the plurality of link units. Each of the plates is welded to the pair 
of links of each of the plurality of link units of the link unit assembly and 
extends perpendicularly to a direction in which the link uuil assembly 
extends. Each of the core metal plates of the continuous pad is fixed to 
each of the plates of the iron link belt. The urethane rubber belt of the 
continuous pad includes a small thickness portion between two adjaceui 
core metal plates of the core metal plates. The link belt and the 
continuous pad are connected to each other by the couueciing device at the 
plates aud the core metal plates. 

Preferably, each of the core metal plates of the continuous pad 
extends perpendicularly to a direction in which the link unit assembly 
extends and is directly welded to the pair of links of each of the plurality 
of link units of the link unit assembly. The urethane rubber belt of the 
continuous pad Includes a small thickness portion positioned between two 
adjacent core metal plates of the core metal plaies. 

ITeferahly, the iron link belt includes the same number of plates as 
that of the plurality of link units. Each of the plates iss welded to the pair 
of links of each of the plurality of link units of the link unit assembly and 
extends perpendicularly to a direction in which the link unit assembly 
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cxlcnds. Each nf the core metal plates of the continuous pad Is H^icd lu 
each of the plates of the iron link belt. The ureihane rubber belt of the 
continunus pad includes a normal thickness portion posiliuned between two 
adjacent core Uictal plates of the core metal plates. The link belt and the 
continuous pad are connected to each other by the connecting device at the 
plates and the core metal plates. 

Preferably, each of the core metal plates of the continuous pad 
extends perpendicularly to a direction in which the link unit assembly 
extends and Is directly welded to the pair of links of each of the plurality 
of link units of the link unit assembly. The ureihane rubber belt of the 
continuous pad includes a normal thickness portion positioned between two 
adjacent core metal plates of the core metal plates. 

A method for manufacturing an endless track includes: (a) 
conncctluM a plurality of link units each having a pair of links thereby 
manufacturing a link unit assembly of an ifou link unit; and (b) providing 
the same number of core metal plates as that of the plurality of link units 
of the iron link belt and forming a single ureihane rubber belt continuously 
extending over all of the core metal plates and having a prcdeiermlned 
configuration such that the single urethane rubber belt covers and is 
attached to a ground opposing surface of each of the core metal plates, 
thereby manufacturing a continuous pad. 

Each link of Lhe pair of links is manufactured through at least one of 
a bending and forging process. 

Preferably, during the manufacturing of the iron link belt, a plate 
extending perpendicularly to a direction in which the link unit assembly 
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extends is wftlded to the pair of links of each of ihe plurality of link units 
of the link unit assembly. During the manufacturing of the continuous pad, 
before the core metal plates are fixed to the plurality of linfc units, a small 
thickness portion is formed between two adjacent core metal plates of the 
core metal plates when the urethane rubber belt i& attached to the ground 
opposing surface of each of the core metal plates and formed into a 
prcdetcrmiucU configuration. After manufacturing the continuous pad, the 
iron link belt and the continuous pad ate connected to each other by a 
connecting device at the plates and the core metal plates. 

Preferably, the connecting device includes a bolt and a nut, ond 
before attaching and forming of the urethane rubber bell, at least one nf the 
bolt and the nut is welded to each of the core metal plate. During 
attaching and forming of the urethane rubber belt, at least one of the bolt 
and the nut is covered with a urethane rubber of the urethane rubber bell. 

Preferably, each of the core metal plate.«! extending perpendicularly 
to a direction in which the link unit assembly extends is directly welded rn 
the pair of links of each of the plurality of link units of the link unit 
assembly of the iron link belt. During manufacturing of the continuous 
pad, when the urethane rubber belt is attached to the ground opposing 
surface of each of the core metal plates and is formed into a predetermined 
configuration, a small thickness portion is formed to the urethane rubber 
belt between two adjacent core metal plates of the core metal plates. 

Preferably, during manufacturing Of the iron link belt, a plate 
extending perpendicularly to a direction in which the link unit assembly 
extends is welded to the pair of links of each of the plurality of link units 
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of the link unit assembly. Before manufacturiiij^ Ihc continuous pad. each 
of the core meial plates is fixed to the plate of each of the link units of the 
iron link belt. During manufacturing of the continuous pad, the urerh;«ne 
rubber heir is attached to the ground opposing surface of each of the core 
metal pldtcsi and is formed into a predeterTnlned configuration such that the 
urethane rubber belt covers each of the core metal plates and such that a 
normal thickness portion is formed to the urethane rubber belt between two 
adjacent core metal plates of the core metal plates. 

Preferably, each of the core metal plates extending perpendicularly 
to a dixection in which the link unit assembly extends is directly welded to 
the pair of links of each of the plurality of link units of Ihc link unit 
assembly of Che iron lini belt. During manufacturing of the continuous 
pad, a normal thickness portion is formed to the urethane rubber belt 
between two adjacent core metal plates of the core metal plates when the 
urethane rubber belt is attached to the ground opposing surface of each of 
the core metal plates and is formed into a predetermined configuration. 

Preferably, the method further includes dividing the urethane rubber 
belt between two adjacent core mclal plates of the core metal plates among 
a plurslity of separate pads. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features, and advantages of the present 
invention will become moie apparent and will be more readily appreciated 
from the following detailed description of the preferred embodiments of 
the present invention in conjunction with the accompanying drawings, in 
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which: 

FIG. 1 is a partial side view of an endless track, according to a first 
embodiment of the present invcntiou; 

FIG, 2 is a partial plan view of the endless track, as viewed Irurn a 
side opposite to a ground opposing surface, according to the first 
embodiTTient of the present invention^ 

FIG. 3 is a partial side view illustrating a manufacturing method of 
the endless track shown in a manufacturing order, according to the first 
embodiment of the pr«sent invention; 

FIG. 4 is a partial side view of an endless track, according to a 
second embodiment of the present invention. 

FIG. 5 is a partial plan view of the endless track, as viewed from a 
side opposite to a ground opposing surface, according to the second 
embodiment of the present invention. 

FIG. 6 is a partial side view illustrating a manufacturing method of 
the endless track shown in a manufacturing order, according to the second 
cmbodimeui of the present invention; 

FIG. 7 is a partial side view of an endless track, according to a third 
embodiment of the present invention; 

FIG. 8 is a partial plan view Of the endless track, as viewed from a 
side opposite to a ground opposing surface, according to the third 
embodiment of the present invention; 

FIG. 9 is a side view illustrating a manufacturing method of the 
cndlessj track shown in a manufacturing order, according to the third 
embodiment of the present invention; 
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FIG. 10 is a partial side view of an endless track, according lo a 
fourth embodiment of the present invcntionj 

FIG. 11 is a partial plan view of the endless track, as viewed from a 
side opposite to a ground opposing surface, according to thus fourth 
embodiment of the present invention; 

FIG. 12 is a side view Illustrating a manufacturing method of rhc 
endless track shown in a manufacturing oiUcr, according to the fourth 
embodiment of the present invention; 

FIG. 13 is a side view of an endless track, applicable to any one of 
the embodiments of the present invention; 

FIG, 14 is a partial side view of a conventional endless track of a 
rubber pad type A; 

FIG, 13 is a partial side view of a conventional endless track of a 
rubber pad type B; and 

FIG. 1 H is a partial perspective view of a conventional endless track 
of a rubber ciawler type. 

DETAILED DESCRIPTION OF THE PREFERRED EMDODIEMENTS 
The first embodiment of the present invention is directed to an 
endless track having a plate and a small thickness poitlou, and to a 
manufacturing method thereof, as illustrated in FIGS. 1 3. 

Each of the second, third and fourth embodiments of the preRent 
invention is directed tn an endless track and a manufacturing method 
partially changed from the first ciubodiment, respectively. 

The second embodiment of the present invention Is dircuied to an 
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endless truck having no plate and having a small thickness portion, and to a 
manufacturing method thereof, as illustrated iu FIGS. 4-6. 

The third emhodiment of the present invention is directed to an 
endless track having a plate and having no small thickness portion, and to a 
manufacturing method thereof, as illustrated in FIGS. 7-9. 

The fourth embodlmeni of the present invention is directed to an 
endless track having no plate and having no small ihlckness portion, and ro 
a manufacturing method thereof, as illustrated in FIGS. 10 - 12. 

FIG. 13 illustrates an endless track applicable tn any of the 
embodiments of the present invention. 

Struclural portions common to or similar to all of embodiments of 
the present invention arc denoted with ihc same reference numerals 
throughout all of the embodiments of the present invention. 

First, structures and effects common to or similar to all of the 
embodtmftnts of the present invention will be explained with reference to 
FIGS. 1 - 3. 

An endless track 100 includes an iron link belt 10, a continuous pad 
20, and a connecting device 30, 

The iron link belt 10 includes a link unit assembly 11 constructed of 
a plurality of link units 12 connected to each other. Each of the link units 
12 Includes a pair of links 13. 

The plurality of link units 12 are connected to each other by pins 15 
and bushings 14 tn he formed into the link unit assembly 11. 

The link 13 may be a link manufactured by bending a rolled steel 
plate (hereinafter, a bent plate link), or may be a link manufactured by 
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forfting Ctereinafter, a forged link). 

In the case of the bcui plate link, an intermediate portion of the link 
13 extends obliquely relative to opposite ends of the link 13. 

The coiuinuous pad 20 includes the same number of core metal 
plates 21 as that of the plurality of link units 12, and a single urethane 
rubber belt 24 made from urethane rubber. Eoch of the core uictal plate 21 
is fixed to each of the plurality of link units 12. The urethane rubber belt 
24 is attached to a ground opposing surface of each of the core mer^il plates 
21 and is foiujcd into a predetermined configuration so os to cover each of 
the core metal plates 21. The urethane rubber belt 24 extends 
continuously over all of the core metal plates 21. A slit 27 may be 
provided in an intermediate portion in a width direction of the urethane 
rubber belt 24, which is a portion corresponding to a connected portion of 
adjacent links in a longitudinal direction of the urethane rubber belt 24, so 
»s to avoid interference with the link 13, 

The connecting device 30 connects the iron link belt 10 and the 
continuous pad 20 at the link uniis 12 and The core metal plates 21. 

The connecting device 30 includes cither a bolt-and-nut 31, 32 or a 
welding. In a case where the connecting device 30 includes the 
bolt-and-nut 31, 32, either the boll or the nm Is fixed to the core metal 
plate 21 by welding and is covered with the urethane rubber of the urethane 
rubber belt 24. 

The manufacturing method of the endless track 100 of the present 
invention includes: connecting a plurality of link units 12 each having a 
pair of links 13 thereby manufacturing the link unit assembly 1 1 of the iron 
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link belt 10; and providing ihc same numher of core metal plates 21 as that 
Of the plurality of link units 12 of the iron link belt 10 and forming the 
single urethanc rubber bell 24 continuously extending over all of the coie 
metal plates 21 and having a predetermined configuration such that the 
isingle urethane rubber belt 24 covers and is attached to the ground 
opposing surface of each of the core metal plates 21, thereby 
manufacturing a continuous pad 20, 

Each of the pair of links 13 is manufactured by bending or forging. 
Effects of the endless track 100 and the manufacturing method 
thereof according to the present invention will be explained below. 

Since the attaching and forming of the .single urethane rubber belt 24 
to which a series of core metal plates 21 is embedded is performed 
simultaneously, the productivity is greatly improved as compared with the 
conventional endless tracks of the rubber pad type A and the rubber pad 
type B in which vulcanization-adhesion of the rubber lo each of the core 
metal plates is performed as many times as the number of the rubber pads, 
Kurrher, since the series of core metal plates 21 is embedded tn the 
single uiclhane rubber bell 24, the number of members required is smaller 
than that of the conventional endless tragkiS of the rubber pad type A and 
the rubber pad type B in which a plurality of rubber pads (core metal plates 
with rubber) need to be manufactured. 

Due to the above-discussed improvement in productivity and Ibe 
reductiun in the number of members, the manufacturing coat of the endless 
track is reduced to nearly the same level hh that of the conventional rubber 
crawler type. 
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Further, since the iron link belt 10 bears the tensile force of the 
endless track, the durability problem with the conventional endless track of 
rubber crawler type is completely eliminated. Thus, durability 
substantially the same as the conventional endless tracks of the rubber pad 
type A and rubber pad type B can be obtained. 

Next, structures and effects unique to each embodiment of the 
present invention will be explained. 

In the endless track lOQ and the manufacturing method thereof 
according to tho first embodiment of the present inventinn, sts illustrated in 
FIGS. 1 - the iron link belt 10 includes a plate 16, and the urcihane 
rubber belt 24 includes a small thickness portion 25. 

More particularly, the iron link belt 10 includes the link unit 
assembly 11 and the plates 16. Each of the plates 16 is fixed to the pair of 
links 13 of each of the link units 12 of the link unit assembly 11 by 
welding 17. The plate 16 is constructed of a rectangular steel plate 
extending perpendicularly to a direction in which the link unit assembly 11 
extends. The number of the plates 10 is the sanie as that of the link units 
12. Two bolt-holes 18 are re.<spectively formed on each side of the plate 16 
located outside the pair of the link 13. A mud ho!e (mud-ejection hole) 19 
may be formed in the central portion of the plate 16. The uiud hole 19 
may not necessarily be formed therein. 

The continuous pad 20 includes the core metal plates 21 and the 
urcihane rubber bell 24. Hacb of the core metal plate 21 is constructed of 
a steel plate and is fixed to each of the plates 16 of the iron link belt 10. 
The number of the core metal plates 21 is the same as that of the plates 16. 
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Each of ihc core metal plates 21 includes bolt-holes 22 disposed in 
positions corresponding to Ihc boll-holes IS of the plate 16. A mud hole 
23 may be formed in the central portion of the core metal plate 21. The 
mud hole 23 may nut necessarily he formed therein. 

The urethane rubber belt 24 is constructed of a single urethane 
rubber bell and extends continuously over all of the core metal plates 21 of 
the same number as that of the plates 16. The urethane rubber bolt 24 
includes the small thickness portion 25 positioned between two adjacent 
core metal plates of the core metal plates 21. The sraoll thickness portion 
25 constitutes a part of the urethane rubber bell 24. 'r'he small thickness 
portion 25 includes no core metal plate 21, and the thickness of the 
continuous pad 20 at the small thickness portion is thinner than that at a 
portion proviriftd with the core metal plat© and having a normal thickness. 
Preferably, the thickness of the urethane rubber belt 24 at the small 
thiclcness portion is less than one third of thai at the normal thickness 
portion, and is. more preferably, less than one fourth thexeof. When the 
small thickness portion of the endless track 100 reaches a straight portion, 
the small thickness portion 25 may be curved or loosened perpendiculsirly 
to a direction in which the urethane rubber belt 24 extends. A surface of 
the core metal plate 21 opposed to the plate 16 is exposed from the 
urethane rubber belt 24 and the core plate 21 thus can coutacl the plate 16 
directly. A mud hole 26 may be disposed in the urethane rubber belt 24 at 
a portion corresponding to the mud hole 23 of the core metal plate 21 . 
The mud hole 26 may not necessarily be formed therein. Preferably, a slit 
27 is provided in an intermediate portion in a width direction of the 
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urethane rubber belt 24, which is a portion corresponding tn a connected 
portion of adjacent links in a longitudinal direction of the urcthauc rubber 
belt 24, so as to avoid interference with the link IH. 

The reason for disposing the small thickness portion 25 will be 
explained. In the state where the endless track 100 is mounted on the 
construction vehicle, the length of the iron link belt and the uretfaane 
rubbci belt equals each other when the endless track 100 is at a straight 
portion. The length of the urethanc rubber belt becomes longer than that 
of the iron link belt in proportion to a radial distance frum a rotational 
center when the endless track 100 is positioned around the sprocket. In 
order to smoothly absorb the length differential, the small thickness portion 
is disposed to allow the urethane rubber belt 24 to be easily cxlcnded. In 
a case where the small thickness portion 25 has a loosened portion when 
the endless track 100 is at a straight portion, the loosened portion is 
deformed to extend when the track 10 reaches the sprocket, so that the 
length differential between the iron link bell and the urethane rubber belt 
can be absorbed more easily. 

The connecting device 30 is a means for. connecting the iron link belt 
10 and the continuous pad 20 at the plate 16 and the core metal plate 21. 
The connecting device 30 Includes a bolt 31 and a nut 32. Either the bolt 
HI or the nut 32 (the bolt 31 is shown as the connecting device 30 in the 
drawiu>is) is welded to the core metal plate 21 before attaching and 
forming of the urethanc rubber belt 24, and is covered with urethane rubber 
at the lime of attaching and forming of the urethane rubber belt 24. 

The manufacturing method of the endless track according to the first 
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ciubodiment of the present invention includes: manufacturing Uic irtan link 
belt 10, manufacturing the continuous pad 20, and connecting the iron link 
belt 10 and the continuous pad 20. Either manufacturing the iron link heU 
10 or mauurauiuring the coniinuous pad 20 may be conducted earlier. 

During the manufacturing of the iron link belt 10, the. plate 16 
extending perpendicularly to a direction in which the link unit assembly 11 
extends is welded to the pair of link units 13 of each of the link units 12 of 
the link unit assembly 11. 

DuriuK the manufacturing of the continuous pad 20, the urcthane 
rubber belt 2A is attached to the ground opposing surface of each of the 
core metal plates 21 and is formed into a predetermined configuiation 
before the core metal plates 21 are fixed to the link units 12. When the 
ureihane rubber belt 24 is attached and formed, the siuall thickness portion 
25 is formed between two adjacent core metal plates of the core metal 
plates 21 of the urethane rubber belt 24. 

After manufacturing the continuous pad 20, the iron link bcl: tO and 
the continuous pad 20 arc connected to each other by the connecting device 
30 at the plates 16 and the core metal plates 21. 

The connecting device .^0 includes the bolt 31 and the nut 32. 
Either the bolt 31 or the nut 32 (the boll 31 is shown as the connecting 
device 30 in the drawings) is welded to the core metal plates 21 before 
attaching and forming of the urethane rubber belt 24 and is covered with 
urethane rubber of the urethane rubber belt 24 during attaching and 
forming of the methane rubber belt 24. When connecting the iron link 
belt 10 and the continuous pad 20, the bolt 31 is inserted through the 
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boltholc 18 and is threaded with the nut 32 thereby fixing the plate 16 and 
the core metal plate 21. 

With the effects of the endless track and the manufacturing method 
thereof according lo the first embodiment of the present invention, since 
the eontinuous pad 20 includes the small thickness portion 7,5, the length 
diffcreutial between the continuous pad 20 and the iron link belt 10 can be 
smoothly absorbed when the endless track 100 moves from a straight 
portion of the construction vehicle to a scmi-circulai: portion around the 
sprocket. As a result, the tensile deformation and the tensile stress arc not 
generated in the urethanc rubber belt 24, which ensures good durability. 
Further, since the plate 16 is welded to the pair of links 13 and the plate Id 
and the core njctal plate 21 are connected by the connecting device 30, the 
iron link belt lU and the continuous pad 20 can be manufactured 
independently of each other. Therefore, either manufacturing the iron link 
belt 10 or manufacturing the continuous pad 20 may be manufactured 
earlier, resulting in a high degree of freedom in manufacturing^ processes. 

In the endless track 100 and the mamifacturing method thereof 
according to the second embodiment of the present invention, as illustrated 
in FIGS. 4-6, the iron link belt 10 includes no plate 16, and the urcthane 
rubber belt 24 includes the small thickness portion 25. 

More particularly, the pair of links 13 of each of ihc link units 12 of 
the link unit assciuUly 11 of the iron link belt 10 is fixed to each of the 
core metal plates 21 of the continuous pad 20 by a welding 17. 

The continuous pad 20 includes the core metal plates 21 and the 
urethane rubber belt 24. Each of the core metal plates 21 is constructed of 
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a rectangular plaie extending perpendicularly to a direction in wliich the 
link unit assembly 11 extends. The number of the core metal plates 21 is 
tlic same as that of the link units 12. A mud hole 23 may be formed in thft 
central portion of tho core metal plate 21. 'I he mud hole 23 may not 
necessarily be formed therein. 

The ufeihane rubber belt 24 is continuous over all of the core inclal 
plates 21 of the same number as that of the link units 12. The urethane 
rubber belt 24 includes the small thickness portion 25 positioned between 
two adjacent core metal plates of the core metal plates 21. The small 
thickness portion 25 constitutes a part of the urethane rubber belt 24. The 
small thickness portion 25 includes no core metal plate 21 and the 
thickness of the continuous pad 20 at the small thickness portion 25 is 
thinner than that at the normal thickness portion provided with the core 
metal plate 21. Preferably, the thickness of the urethane rubber bolt 24 at 
the small thickness portion is less than one third of that at the normal 
thickness portion, and is, more preferably, less than one fourth thereof. 
When the small thickness portion 25 of the endless track 100 reaches a 
straight portion, ths small thickness portion 25 may be curved or loosened 
perpendicularly to a direction in which the urethane rubber belt 24 extends. 
A surface of the core metal plate 21 opposed to the link unit 12 is exposed 
from the urethane rubber belt 24, Thus, the core plate 21 directly contacts 
the link 13 and is welded thereto. The mud hole 26 may be disposed in the 
urethane rubber belt 24 at a portion corresponding to the mud hole 23 of 
the core metal plate 21. The mud hole 26 may not necessarily be formed 
therein. 
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The reason for disposing the small thickness portion 25 will be 
explained. la the state where the endless track 1 0 is mounted on the 
construction vehicle, the length of the iron link belt and that of the 
urethane rubber bell equals each other while the endless track 100 is 
positioned at a straight portion, the length of the urethane rubber belt 
bccumes longer than that of the iron link belt in proportion to a radial 
distance from a rotational center when the endless track 100 is positioned 
around the sprocket. The urethane rubber belt 24 is easily extended at the 
small thickness portion 25 to allow the length differential to be smoothly 
absorbed. 

The manufacturing method of the endless track according to the 
second embodiment of the present Invention includes: manufacturing the 
iron link belt 10; manufacturing the continuous pad 20; and connecting the 
iron link bell 10 and the continuous pad 20, 

During the manufacturing of the iron link bell 10. the core metal 
plate 21 of the continuous pad 20 is welded to the pair of links 13 of each 
of the link units 12 of the link unit assembly 11, 

Djiring the manufacturing of the continuous pad 20, the rubber 
urethane belt 24 is attached to the ground opposing surface of each of the 
core metal plates and is formed into a predetermined configuration. When 
the urethane rubber belt 24 is attached and formed, the small thickness 
portion 25 is formed between two adjacent core metal plates of the core 
metal plates 21 of the urethane rubber belt 24. 

With the effects of the endless track and the manufacturing method 
thereof according to the second embodiment of llie present invention, since 
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the conrlnuous pad 20 includes the small thickness portion 25, the. length 
differential between the continuous pad 20 and the iron link belt 10 can be 
smooth /y absorbed when the endless track 100 moves from the straight 
portion of ihc construction vehicle to a semi circular portion around the 
sprocket. As a result, the tensile deformation and the tensile stress arc not 
generated in the urethane rubber belt 24, which ensures good durability- 
Further, since the core metal plate 21 is welded to the pair of links 13, the 
plate 16 of the iron link unit 10 can be removed, which leads to the 
reduction In the number of members and in the manufacturing cost. 

In the endless track 100 and the manufacturing method thereof 
according to the third embodiment of the pioscnl invention, as illustrared in 
FIGS. 7-9, the iron link belt 10 includes a plate 16, and the urethane 
rubber belt 24 includes no small thickness portion 25. 

More particularly, the iron link unit 10 includes the liuk unit 
assembly 11 and the plates 16. Each of the plates 16 is fixed to the pair of 
links 13 of each of the link units 12 of the link uuil assembly 11 of the iron 
link belt 10 by the welding 17. The plate 16 is constructed of a 
rectangular steel plate extending perpendicularly to a direction in which 
the link unit assembly H extends. The number of the plates 16 is the 
same as that of the link uxiils 12. TWO boltholes 18 are respectively 
formed on each side of the plate 16 located outside the pair of linlcs 13. A 
mud hole 19 may be formed in the central portion of the plate 16. The 
mud hole 19 may not necessarily be formed therein. 

The urethane rubber belt 24 is constructed of a single urethane 
irubber belt and is continuous over all Of the core metal plates 21 of the 
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same number as that of the plates 16. The ureihane ruhher belt 24 
includes no small thickness portion 25, which means that the ureihane 
rubber belt 24 has the normal thickness portinti between adjacent core 
metal plates 21 . A surface of the core metal plaie 21 opposed to the plate 
16 is exposed from the ureihane rubber belt 24, and the core plate 21 thus 
directly contacts the plate 16. The mud hole 26 may he disposed in the 
uieihane rubber belt 24 at a portion corresponding to the mud hole 23 of 
the core metal plate 21. The mud hole 26 may not necessarily be formed 
therein. 

The connecting device 3(1 is a means for connecting the iron link belt 
10 and the continuous pad 20 at the plates 16 and the cora metal plates 21 
and includes the bolt 31 and the nut 32. Either the bolt 31 or the nut 32 
(the bolt 31 is shown as the connecting device 30 in the drawings) is 
welded to the core metal plate 21 before the urethane rubber bell 24 is 
attached and formed, and is covered with urethane rubber at the time of 
attaching and forming of the urethane rubber belt 24. 

In the manufacturing method of the endless track according to the 
third embodiment of the present invention, during manufacturing the iron 
link belt 10, the plate 16 extending perpendicularly to a direction in which 
the link uuii assembly 11 extends is welded to the pair of link unit.s 13 of 
each of the plurality of link units 12 of the link unit assembly 11. Before 
manufacturing the continuous pad 20, each of the core metal plate 21 is 
fixed to each of the plates 16 of each of the link units 12 of the link unit 
assembly 12. Huring the manufacturing of the continuous pad 20, the 
urethane rubber belt 24 Is attached and formed such that the urethane 
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nihher belt 24 covers each of the core xuclal plates 21 and such fhat no 
small thickness portion 25 is formed in the urethane rubber belt 24 between 
two adjacent core metal plates of the core metal plates 21 when the 
urethane rubber belt is attached and formed. 

The plate 16 and the core metal plates are connected to each other by 
the connecting device 30. The connecting device 30 includes the bolt 31, 
which is inserted into the bolthole formed in the core metal plate 21, 

With the effects of the endless track and the manufacturing method 
thereof according to the third embodiment of the present invention, since 
the urethane rubber belt 24 includes no small thickness portion 25, when 
the uTRthane rubber belt 24 reaches the spiockct of the constructtnn vehicle, 
a greater force is required for causing the urethane rubber belt 24 to extend 
between adjacent core metal plates 21 than in the first and the second 
embodiment$i of the present invention. 

After the urethane rubber belt 24 is attached and formed such that 
the yrethane rubber belt extends continuously over all of the core metal 
plates 21, the urethane rubber belt 24 may be divided or cut between two 
adjacent core metal plates of the core metal plates 21 into a plurality of 
separate pads, in such a case, the manufacturing efficiency obtained by 
continuously forming the urethane rubber belt 24 over all of the core metal 
plates 21 can be improved, as compared with a case where the rubber pad 
is attached and formed per each of the core metal plates 21. 

In the endless track 100 and the manufacturing method thereof 
according to the fourth embodiment of the present invention, the iron belt 
link 10 includes no plate 16. and the urethane rubber belt 2A includes no 
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small thickness portion 25. 

More particularly, the pair of link units 13 of each of the plurality of 
link units 12 of the liuk unit assembly 11 is fixed to each of the core meial 
plates 21 of the continuous pad 20 by the welding 17. 

The continuous pad 2(! includes the core metal plates 21 and the 
iirethane rubber belt 24. Each of the core metal plates 21 is constructed of 
a rectangular steel plate extending perpendicularly to the direction in 
which the link unit assembly 11 extends. The number of the core metal 
plates 21 is the same as that of the link units 12. The mud hole 23 may be 
foriiicd in the central portion of the core metal plate 23. The mud hole 23 
may not necessarily be formed therein. 

The urethane rubber belt 24 is constructed of a single urethane 
rubber belt and is coullnuous over all of the core metal plates 21. The 
urethane rubber belt 24 includes no small thickness portion 25, which 
means that Uic urethane rubber belt 24 has the normal thickness portion. 
A surface of the core metal pialc 21 opposed to the link unit 12 is exposed 
from the urethane rubber belt 24, and the core metal plate 21 is directly 
welded to the link 13. The mud hole 26 may be formed in the urethane 
rubber belt 24 at a portion corresponding lo the mud hold 23 of the core 
mclal plate 21. The mnrt hole 26 may not necessarily be formed therein. 
The manufacturing method according to the fourth embodiment of 
the present includes manufacturing the iron link belt 10, and manufacturing 
the continuous pad 20. 

During the manufacturing of the iron link belt 10, each of the core 
metal plaics 21 is welded to the pair of links 13 of each of the plurality uf 
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link units 12 of the link uiiit assembly 11. 

During the manufacturing of the continuous pad 20, the urethane 
rubber belt 24 is attached to the ground opposing surface of each of the 
core metal plates 21 and is formed into a predetermined configuration. At 
the time of attaching and forming of this urethane rubber belt 24, the small 
thickness portion 25 is not formed in the urethane rubber belt 24. 

With the endless track and the manufacturing method thereof 
according to the fourth embodiment of the present invention, since the 
urethane rubber belt 24 includes no small thickness portion 2.'S, when the 
urethane rubber belt 24 reaches the sprocket of the construction vehicle, a 
greater force is required for causing the urethane rubber belt 24 to extend 
between adjacent core metal plotes 21 than the first and the second 
embodiments of the present Invention. 

After the urethane rubber belt 24 is attached and formed such that 
the urethane rubber belt extends continuously over all of the core metal 
plates 21, the urethane rubber belt 24 may be divided or cut between two 
adjacent core metal plates of the core metal plates 21 into a plurality of 
separate pads. lu that case, the manufacturing efficiency obtained by 
continuously forming the urethane rubber belt 24 over all nf the core metal 
plates 21 can be improved, as compared with q coae where the rubber pad 
is attached and formed per each of the core metal plates 21. 

According to the present Invention, the following technical 
advantages cnu be obtained: 

Since the single urethane rubber belt is attached and formed to a 
series of core metal plates simultaneously, the productivity is greatly 
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improved as cojupared with Ihe conventional endless tracks of the rubber .. 
pad type A and the rubber pad type B in whiuh vulcanization-adhesion of 
rubber lo each of core plates is conducted as many times as the number of 
the rubber pads. 

Further, since a series of core metal plates is embedded to the single 
urethanc rubber belt, the number of members required is smaller than thai 
of the conventional endless tracks of the rubber pad type A and the rubber 
pad type B in which a plurality of rubber pads (core metal plalcu with 
rubber) need to be manufactured. 

Due to the above-discuased improvement in productivity and the 
reduction in the number of members, the manufacturing cost of the endless 
track is reduced to nearly the same level as that of the conventional endless 
track of the rubber crawler type. 

Further, since the iron link belt bears the tensile force of the endless 
track, the durability problem with the conventional endless track of the 
rubber crawler type is completely eliminated. Thus, durability 
substantially the same as the conventional endless tracks of the rubber pad 
type A and the rubber pad type B can be obtained. 

In the case where the urethane rubber belt includes the small 
thickness portion, even when the endless track is positioned around the 
sprocket, the urethane rubber belt does not receive an excess tensile force. 
Therefore, the long life of the urethane rubber belt can be ensured. 

Further, although the thickness of the urethanc rubber belt becomes 
thinner due to wear as compared with a case of a vulcanized rubber, the 
urethane rubber belt does not fall off in a block-like manner, which tends 
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to occur in the vulcanizeri rubber. Therefore, the durability is iniprovfrd 
and the external appearance is substantially maintained as it is. 

The foregoing description of the cmbodxmcnis of the present 
invention provides illustration and description, but is not intended to be 
exhaustive or to limit the invention to the precise form disclosed. 
Modifications and variations are possible consistent with the above 
teachings or may be acquired from practice of the invention. For example, 
the various features of the invention, which arc described in the contexts of 
separate cmbodimcais for the purposes of clarity, may also be combined in 
a single embodiment. Conversely, the various features of the invention 
which are, for brevity, described in the context of a single embodiincnt may 
also be provided separately or in any suitable suh-combination. 
Accordingly, it will be appreciated by persona skilled in the art that the 
present invention is not limited to what has been particularly shown and 
described hereinabove. Rother, the scope of ihc present invention is 
defined only by the attached claims and their equivalents. 
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